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A  COMPUTER PROGRAM FOR I S O L A T I N G  G R O U P S  O F  D R A M A T I C  
MASKS O F  T H E  H E L L E N I S T I C  AND ROMAN P E R I O D S  
Aedeen   ad den' Enn ~ i i n n i k ~  Ken %eedy3 
The ob j ec t i ve  of t he  program was s o c i o - l i t e r a r y  bu t  t h e  
procedure used was the  e s s e n t i a l l y  a rchaeolog ica l  one of  matching 
s e t s  of  a r t e f a c t s / a t t r i b u t e s .  We give here ,  n o t  t h e  r e s u l t s ,  which 
a r e  s t i l l  being analysed, but a c r i t i q u e  of t he  i n t e r f a c e  between 
a rchaeolog is t  and programmer, i n  the hope t h a t  t h i s  may b e  of use 
t o  o the r  researchers  who in tend  t o  use a computer. The program was 
designed and wr i t t en  by Enn Mhnik,  programmer, us ing  t h e  computing 
f a c i l i t i e s  of t he  Facul ty  of Arch i tec ture  and Bui ld ing ,  NSW 
I n s t i t u t e  of Technology, which were generously made a v a i l a b l e  through 
the  good o f f i c e s  of Nevi l l e  Quarry, Head of School, and Ken Madden, 
Coordinator of Contextual Studies ,  t o  whom thanks a r e  due. The 
p ro j ec t  was supervised by J.R. Green, Associate  Professor  of 
Archaeology, Universi ty  of Sydney, i n  connect ion wi th  t h e  r e v i s i o n  of 
t he  t e x t  of T.B.L. Webster's Monuments IZZustrating New Comedy 
(London 1969),  t o  be published by the I n s t i t u t e  of C l a s s i c a l  S tud i e s ,  
Universi ty  of London. 
Project 
The o r i g i n a l  aim of t he  p ro j ec t  was t o  t e s t  t he  hypothes i s  t h a t  
the  dramatic masks which a r e  shown toge ther  on va r i ous  Greek and 
Roman a r t e f a c t s  could be cor re la ted  i n t o  groups which might correspond 
t o  t h e  c a s t - l i s t s  of known plays. I n  t h i s  i n s t ance  w e  were i n t e r e s t e d  
i n  masks of t he  'New Comedy' reper to ry ,  a dramatic  s t y l e  which was 
popular throughout the  C la s s i ca l  world from about 500 BC t o  about 
300 AD. It  i s  e s s e n t i a l l y  a comedy of manners, revo lv ing  around a 
boy-meets-girl theme, wi th  a f a i r  amount of secondary i n t r i g u e ,  a s  i n  
the  works of Menander, Terence, and P lau tus .  A l l  a c t o r s  were masked, 
which of course enables a r e l a t i v e l y  small c a s t  t o  po r t r ay  many 
charac te rs .  A mask list given by Pol lux (2nd century AD, from a 3rd 
o r  2nd century BC o r i g i n a l )  descr ibes  42 types of masks f o r  New 
Comedy, 4 of o ld  men, 11 of young men, 7 of s l a v e s ,  3 of o ld  women, 
and 14 of young women. 
We used a s  bas i s  f o r  our p ro j ec t  Webster 's  Monwnents IZZustrating 
New Comedy (MNC) i n  which he had l i s t e d  about 1800 a r t e f a c t s  (monuments) 
which have represen ta t ions  of masks. O f  these  we were i n t e r e s t e d  only 
i n  the  190 o r  so  which show more than one mask type. W e  decided t o  
use a computer, p a r t l y  because of the  bulk of the ma t e r i a l ,  and 
p a r t l y  because Webster had devised a d e s c r i p t i v e  scheme which we f e l t  
would e l imina te  a l o t  of preparatory work. H i s  scheme c o n s i s t s  of a 
l e t t e r  f o r  provenance, a l e t t e r  fo r  a r t e f ac t - t ype ,  and a n  a r t e f a c t  
number, e.g. DM2 = Delos mosaic 2, I T 2 6  = North and Cent ra l  I t a l i a n  
t e r r a c o t t a  26, e t c .  No code f o r  chronology is given, a s  much of t h e  
da t i ng  is  insecure;  i n s t ead  Webster gave a range of pos s ib l e  da t e s .  
For each a r t e f a c t  he l i s t e d  the masks p r e sen t ,  which he had numbered 
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FIGURE 2 Flowchart of  output program 
I 
REQUEST SELECTION CRITERIA 
(user  r e p l i e s  t o  each ques t ion  i n  tu rn)  
(user  r e p l i e s )  
-1 
I 
APPLY SELECTION CRITERIA some no t  s a t i s f i e d  
a l l  s a t i s f i e d  
COPY RECORD TO LIST OF SELECTED RECORDS I N  CORE 
SORT SELECTED RECORDS INTO ORDER REQUIRED FOR PRINTOUT 
(Quicksort with composite comparison) 
V 
-1 
Any records unprinted?t No 7 STOP 1 Yes 
New headin required? r -7 
P r i n t  heading 
T 2P r i n t  a r t e f a c t  de sc r i p t i on  
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FIGURE 3 Combinations o f  masks which inc lude  mask t ype  38. 
Note: YM912 and YM922 a re  subd iv is ions  o f  Webster's 
YM2, mosaics from the House o f  Menander, t he  sub- 
d i v i s i o n  being i nd i ca ted  by the p r e f i x  9. ST51 i s  
formed o f  i nd i v i dua l  t e r r aco t t as  from one tomb 
(Webster' S ST51, S T S ,  ST53), the  grouping being 
i n d i c a t e d  by an as te r i s k .  
SELECT GEOGRAPHICAL AREAS INCLUDED 
1 INCLUDE, 8 OMIT 
ABCDEFGIJKMNPSTUXYZ 
1111111111111111111 
SELECT USES/MATERIALS INCLUDED 
1 INCLUDE, 8 OMIT 
ABCGJLMPSTV 
111111111111 
SELECT TIME RANGE 
START THEN F I N I S H  
-1500,1500 
SELECT MASK TYPES (ONE OF WHICH MUST BE PRESENT 
00000000011111111112222222222333333333344444444 
12345678901234567890123456789012345678901234567 
TYPE SORT CRITERIA (5  I N  ORDER, SEP. BY COMMAS) 
0 NULL 
1 GEOGAREA 
2 USE OR MATL 
3 TIME PERIOD 
4 MASK TYPES 
4,192,090 
7 CASES 
1000 AD - 1000 AD 
O A D -  l o o m  
STOP -- 
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i n  sequence according t o  t h e  Pollux l ist ,  from 3 t o  44 (Pol lux  1 and 
2 are now New Comedy). We hoped t o  o b t a i n  from the  computer simply 
an e a s i l y  l e g i b l e  list of a r t e f a c t s  showing which combinations of 
masks, i f  any, occurred s u f f i c i e n t l y  c o n s i s t e n t l y  f o r  us t o  assess 
t h e i r  s i gn i f i c ance  i n  terms of play i d e n t i f i c a t i o n .  The programmer 
pointed ou t ,  however, t h a t  we were under-using t he  computer and thus  
l i m i t i n g  our  own p o s s i b i l i t i e s  of i n t e r p r e t a t i o n .  Accordingly, h e  
b u i l t  i n  a number of opt ions f o r  s o r t i n g  t h e  m a t e r i a l ,  which he  
descr ibes  below, and these  proved eventua l ly  t o  b e  more u s e f u l  than  
those  we had o r i g i n a l l y  asked f o r .  
A prel iminary a n a l y s i s  of the  r e s u l t s ,  which Ken Sheedy d i s cus se s  
i n  t h e  Conclusions, i nd i ca t e s  t h a t  t h e  problem of p lay  i d e n t i f i c a t i o n  
is  n o t  t o  be solved i n  the  way we had approached i t .  A more va luab le  
r e s u l t ,  archaeological ly  speaking, ha s  been t h e  i s o l a t i o n  of a 'normal ' 
combination of mask types aga in s t  which o the r  combinations may b e  
t e s t ed .  Another i n t e r e s t i n g  aspect  of us ing  t h e  computer was t h a t  
feed ing  i n  t h e  da ta  revealed c e r t a i n  d e f i c i e n c i e s  i n  t h e  o r i g i n a l  
c l a s s i f i c a t i o n :  i n  a  number of cases masks were e i t h e r  n o t  s ecu re ly  
i d e n t i f i e d  o r  no t  i d e n t i f i a b l e  a t  a l l  ( f o r  these  a  ca tegory  
'Undetermined' had t o  be  created)  . 
Program functions 
The t a s k  t o  be accomplished by t h e  program was pr imar i ly  t o  
group a r t e f a c t s  which had i d e n t i c a l  combinations of mask types.  
Cer ta in  o the r  information about each a r t e f a c t  was a l s o  r e l evan t .  It 
was decided t h a t  the da ta  used by the  programs should b e  organised 
i n  terms of a r t e f a c t  de sc r i p t i ons  because: 
i )  t he  information was organised i n  t h i s  way i n  MNC and t h e  
program should there fore  accept i t  i n  t h i s  form t o  avoid 
forc ing  the  program user  t o  reorganise  i t ,  
i i )  the  output from the  program would a l s o  c o n s i s t  of  a r t e f a c t  
descr ip t ions ,  s i n c e  t he  func t ion  of  t h e  program is  t o  group 
a r t e f a c t s  according t o  combinations of mask types and o t h e r  
c r i t e r i a  discussed l a t e r .  
The following cha rac t e r i s  t i c s  of a r t e f a c t s  were r e l evan t  : 
1. Provenance. ~ e b s t e r ' s  scheme i n  MNC was followed, each a r e a  
being ind ica ted  by a  l e t t e r  code. 
2. Artefact-type. ~ e b s t e r ' s  scheme was used here  a l s o ,  each 
type being ind ica ted  by a  l e t t e r  code. 
Webster i d e n t i f i e d  d i f f e r e n t  a r t e f a c t s  by means of a  name c o n s i s t i n g  
of a  provenance l e t t e r ,  an a r t e f ac t - t ype  l e t t e r ,  and a  number, i n  
sequence, t h e  funct ion of t h e  number being t o  d i s t i n g u i s h  between 
d i f f e r e n t  a r t e f a c t s  having the same provenance and type. Webs t e r '  S 
naming scheme was a l s o  followed. 
Other re levan t  c h a r a c t e r i s t i c s  were : 
3. A range of da tes  f o r  the  a r t e f a c t .  
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4.  A l i s t  o f  masks found on t h e  a r t e f a c t .  Webster 's  scheme of 
i n t r o d u c i n g  a  number t o  i n d i c a t e  mask-type was followed. 
I n  a d d i t i o n  i t  seemed a p p r o p r i a t e  t o  provide:  
5. A f e a t u r e  t o  a l low t h e  a r t e f a c t  t o  b e  l a b e l l e d  a s  ' s p e c i a l ' ,  
i . e .  t h a t  t h e r e  was a d d i t i o n a l  r e l e v a n t  in fo rmat ion  n o t  
inc luded  i n  t h e  a r t e f a c t  d e s c r i p t i o n .  
Th i s  scheme f o r  a r t e f a c t  d e s c r i p t i o n  i s  s i m i l a r  t o  t h a t  of 
Webs te r ' s  b u t  proved t o  b e  a n  o v e r s i m p l i f i c a t i o n  i n  t h a t  some r e l e v a n t  
a s p e c t s  o f  h i s  i n f o r m a t i o n  had n o t  been taken i n t o  account .  Apar t  
from t h e  a s t e r i s k  (5 above) no p r o v i s i o n  was made f o r :  
i )  s i t u a t i o n s  where mask types  could  n o t  be d e f i n i t e l y  a s s i g n e d  
b y  Webster ,  i . e .  masks which were on ly  t e n t a t i v e l y  as s igned  
a  t y p e ,  o r  which could  n o t  b e  as s igned  a  type  a t  a l l ,  
i i )  a r t e f a c t s  where t h e  l i s t  of  masks p r e s e n t  could  b e  d iv ided  i n t o  
groups ,  t h e  groups a s  w e l l  as t h e  l i s t  of  masks a s  a  whole b e i n g  
of i n t e r e s t ,  
i i i )  s i t u a t i o n s  where masks on s e v e r a l  a s s o c i a t e d  a r t e f a c t s  were t o  
b e  c o n s i d e r e d  as a  s i n g l e  group. 
These problems were avoided by t h e  program u s e r  by: 
i )  c r e a t i n g  a n  'Undetermined' mask type,  
i i )  u s i n g  a  d i f f e r e n t  a r t e f a c t  d e s c r i p t i o n  t o  correspond t o  each 
i n t e r e s t i n g  group of masks, 
i i i )  u s i n g  a  s i n g l e  a r t e f a c t  d e s c r i p t i o n  f o r  t h e  whole groups of 
a r t e f a c t s ,  such a s  a r t e f a c t  d e s c r i p t i o n s  be ing  accompanied by 
t h e  a s t e r i s k .  The a r t e f a c t  d e s c r i p t i o n s  t h u s  correspond t o  
' c a s e s '  and n o t  always t o  s i n g l e  a r t e f a c t s .  
Having d e f i n e d  t h e  n a t u r e  and o r g a n i s a t i o n  of t h e  d a t a  t o  b e  
man ipu la ted ,  i t  then  remained t o  d e f i n e  t h e  p rocesses  t o  b e  c a r r i e d  
o u t  upon it. The s t a r t i n g  p o i n t  f o r  t h i s  d e f i n i t i o n  was t h e  o b j e c t i v e  
of  t h e  program, which was p r i m a r i l y  t o  group a r t e f a c t s  w i t h  i d e n t i c a l  
combinat ions  of mask t y p e s ,  though grouping a r t e f a c t s  on t h e  b a s i s  of 
o t h e r  c h a r a c t e r i s t i c s  was a l s o  r e q u i r e d .  These groupings could  b e  
communicated t o  t h e  program use r  by means of  p r i n t e d  lists o f  
a r t e f a c t  d e s c r i p t i o n s  corresponding t o  t h e  a r t e f a c t s  i n  groups.  It 
was no ted  t h a t :  
i )  a  v a r i e t y  o f  d i f f e r e n t  ways of  grouping t h e  a r t e f a c t s  would 
b e  r e q u i r e d ,  
i i )  because  no pe r son  involved had exper ience i n  us ing  computer 
programs i n  t h i s  a r e a  i t  was d i f f i c u l t  t o  decide  e x a c t l y  what 
grouping procedures  a  program u s e r  might wish t o  use ,  o r ,  f o r  
t h a t  m a t t e r ,  t h e  most a p p r o p r i a t e  d e c i s i o n  f o r  o t h e r  a s p e c t s  
o f  t h e  des ign .  There  was a l s o  t h e  p o s s i b i l i t y  t h a t  exper ience  
might s u g g e s t  u s e s  f o r  t h e  program o t h e r  than  those  o r i g i n a l l y  
env i saged .  
These  f a c t o r s  impl ied  t h a t  a f l e x i b l e  approach needed t o  b e  taken t o  
t h e  d e s i g n  of  t h e  program. Therefore:  
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i )  t h e  program gave t h e  u s e r  a broad range o f  d i f f e r e n t  grouping 
procedures from which t o  s e l e c t ,  
i i )  t h e  programs were w r i t t e n  s o  t h a t  they cou ld  e a s i l y  b e  modif ied  
t o  a l t e r  o r  extend t h e  range of grouping p rocedures  provided.  
The a c t u a l  grouping c r i t e r i a  provided t o  a l low t h e  a r c h a e o l o g i s t  
t o  d e s c r i b e  t h e  grouping procedure  r e q u i r e d  f a l l  i n t o  two c a t e g o r i e s  : 
i )  s e l e c t i o n  c r i t e r i a ,  
i i )  s o r t i n g  c r i t e r i a .  
S e l e c t i o n  c r i t e r i a  fo l low d i r e c t l y  from t h e  i d e a  o f  grouping. Those 
a r t e f a c t s  which s a t i s f y  t h e  c r i t e r i a  a r e  s e l e c t e d  from a l l  a r t e f a c t s  
known t o  t h e  program t o  form t h e  r e q u i r e d  group. S o r t i n g  i s  i n c l u d e d  
t o  reduce t h e  amount of c r i t e r i o n - s p e c i f y i n g  invo lved  i n  g e n e r a t i n g  
c e r t a i n  f r e q u e n t l y  r equ i red  s e t s  of  groups.  The a p p l i c a t i o n  of a  
s o r t i n g  c r i t e r i o n  causes a l l  a r t e f a c t s  invo lved  t o  b e  d i v i d e d  i n t o  
groups and t h e  groups arranged i n t o  o r d e r .  The v a r i o u s  c r i t e r i a  may 
be  a p p l i e d  i n  a r b i t r a r y  combinations.  S e l e c t i o n  c r i t e r i a  a r e  a p p l i e d  
f i r s t  and s o r t i n g  c r i t e r i a  a r e  then  a p p l i e d  t o  t h e  i tems s e l e c t e d .  
The grouping procedure c a r r i e d  o u t  is t h e  n e t  e f f e c t  of t h e  a p p l i c a t i o n  
of a l l  t h e  s e l e c t i o n  and s o r t i n g  c r i t e r i a .  
The fol lowing c r i t e r i a  a r e  c u r r e n t l y  provided:  
i) S e l e c t i o n  
inc lude  on ly  those  from s p e c i f i e d  g e o g r a p h i c a l  a r e a s  ( a n  
a r b i t r a r y  s e l e c t i o n  may b e  s p e c i f i e d )  
inc lude  only  those  of s p e c i f i e d  a r t e f a c t - t y p e  ( a n  a r b i t r a r y  
s e l e c t i o n  may b e  s p e c i f i e d )  
inc lude  only  those  w i t h i n  a  s p e c i f i e d  t i m e  p e r i o d  (which 
must over l ap  wi th  t h e  range o f  p o s s i b l e  d a t e s  f o r  t h e  
a r t e f a c t )  
inc lude  those  a r t e f a c t s  which p o s s e s s  a t  l e a s t  one o f  a  
s p e c i f i e d  l ist  of masks (an a r b i t r a r y  s e l e c t i o n  may b e  
s p e c i f i e d )  
I n  o r d e r  t o  b e  s e l e c t e d  an a r t e f a c t ' s  c h a r a c t e r i s t i c s  must s a t i s f y  a l l  
c r i t e r i a .  
i i )  S o r t i n g  
a .  geographical  a r e a  ( a l p h a b e t i c a l  o r d e r  on l e t t e r  code) 
b. a r t e f a c t - t y p e  ( a l p h a b e t i c a l  o r d e r  on l e t t e r  code) 
c.  time pe r iod  
d. combination of masks (numeric mask codes a r e  a r ranged  i n  
ascending o r d e r  and s o r t i n g  is  c a r r i e d  o u t  on t h e i r  v a l u e ,  
s t a r t i n g  wi th  t h e  f i r s t )  
An a r b i t r a r y  s e l e c t i o n  of s o r t i n g  c r i t e r i a  may b e  a p p l i e d  i n  
a r b i t r a r y  o rde r .  
Archived at Flinders University: dspace.flinders.edu.au
These f a c i l i t i e s  a l l o w  a  wide range of  grouping procedures  t o  be 
c a r r i e d  o u t .  These may b e  ve ry  genera l :  e .g .  s e l e c t  e v e r y t h i n g  
and s o r t  i t  on t h e  combinations of masks p r e s e n t .  This  t a k e s  every 
combinat ion o f  masks which is p r e s e n t  dn any a r t e f a c t  and l i s t s  
every  a r t e f a c t  on which i t  occurs .  A l t e r n a t i v e l y ,  very  s p e c i f i c  
groups may b e  l i s t e d :  e . g .  s e l e c t  a l l  Northern and Cen t ra l  I t a l i a n  
s c u l p t u r e s  which could  have been made i n  t h e  1st century  AD. 
Organ isa t ion  o f  programs 
The f u n c t i o n s  d e s c r i b e d  above were c a r r i e d  ou t  by two programs 
w r i t t e n  i n  FORTRAN, runn ing  under ~ ~ 1 1 1 ,  f o r  t h e  Facu l ty  of 
A r c h i t e c t u r e ' s  GT44 computer system. This  c o n s i s t s  of a PDP 11/40 
p r o c e s s o r  equipped w i t h  two smal l  d i s k s ,  a  t e l e t y p e ,  and a  g raph ics  
d i s p l a y  s c r e e n .  
A s  w e l l  a s  t h e  two programs, a  f i l e  is involved by means of 
which t h e  programs communicate. Th i s  f i l e  c o n t a i n s  a l l  t h e  a r t e f a c t  
d e s c r i p t i o n s  known t o  t h e  program a t  any given t ime. An i n p u t  
program e n a b l e s  t h e  r e q u i r e d  a r t e f a c t  d e s c r i p t i o n s  t o  b e  e n t e r e d  
i n t o  t h e  i n i t i a l l y  empty f i l e ,  a s  w e l l  a s  a l lowing  checking and 
m o d i f i c a t i o n  t o  t a k e  p l a c e .  Checking f e a t u r e s  were incorpora ted  
t o  ensure  t h a t  t h e  in fo rmat ion  t o  be  used is a c c u r a t e .  Modi f i ca t ions  
a r e  n e c e s s a r y  when e r r o r s  are discovered o r  when a r c h a e o l o g i c a l  
i n f o r m a t i o n  is extended o r  r e v i s e d .  An ou tpu t  program c a r r i e s  o u t  
t h e  a c t u a l  s e l e c t i o n  and s o r t i n g  procedure on t h e  a r t e f a c t  d e s c r i p t i o n s  
i n  t h e  f i l e  and p r i n t s  o u t  t h e  groups of a r t e f a c t  d e s c r i p t i o n s  deduced. 
Both programs were implemented i n t e r a c t i v e l y ,  t h a t  is ,  t h e r e  is 
a  d i a l o g u e  between program and u s e r  a s  t h e  program execu tes .  This  
makes t h e  u s e  o f  t h e  programs e a s i e r  and more a c c u r a t e ;  t h e  need f o r  
complex and t e d i o u s  o r g a n i s a t i o n  of in fo rmat ion  is e l i m i n a t e d ;  t h e  
u s e r  types  i n f o r m a t i o n  i n  response  t o  r e q u e s t s  from t h e  program. I n  
a d d i t i o n  c e r t a i n  e r r o r s  ( t h o s e  which r e s u l t  i n  i n v a l i d  in fo rmat ion)  
a r e  d e t e c t e d  immediate ly  and t h e  u s e r  requested t o  r e t y p e  t h e  
i n c o r r e c t  in fo rmat ion .  I n t e r a c t i v e  o p e r a t i o n  is r a p i d  because  of the  
a v a i l a b i l i t y  o f  a  g r a p h i c s  s c r e e n  which d i s p l a y s  program responses  
d u r i n g  t h e  d i a l o g u e .  
The f i l e  c o n s i s t s  of  f ixed- length  records ,  each capab le  of 
s t o r i n g  a n  a r t e f a c t  d e s c r i p t i o n .  Records c u r r e n t l y  i n  use a r e  
s c a t t e r e d  a c r o s s  t h e  f i l e  s i n c e  t h e  i n p u t  program a c c e s s e s  t h e  f i l e  
b y  hash ing .  A s i m p l i f i e d  f lowchar t  of  t h e  i n p u t  program is  given i n  
F i g u r e  1. A f t e r  a  d i a l o g u e  t o  t r a n s f e r  an  a r t e f a c t  d e s c r i p t i o n  t o  
t h e  program, t h e  program s e a r c h e s  t h e  d i s k  f i l e  f o r  a n  a r t e f a c t  
d e s c r i p t i o n  w i t h  t h e  same name. I f  one is  found i t  is compared wi th  
t h e  typed a r t e f a c t  d e s c r i p t i o n .  The r e s u l t  o f  t h e  s e a r c h  and t h e  
comparison, i f  i t  o c c u r r e d ,  are r e p o r t e d  on t h e  g raph ics  s c r e e n .  
The u s e r  t h e n  h a s  t h e  c h o i c e  of f o u r  o p e r a t i o n s  h e  can c a r r y  ou t  on 
t h e  f i l e ,  though under any given cond i t ions  some of them a r e  i n v a l i d .  
Using t h e s e  f a c i l i t i e s ,  t h e  u s e r  can manipula te  t h e  f i l e  a s  
r e q u i r e d .  A r t e f a c t  d e s c r i p t i o n s  can b e  i n i t i a l l y  e n t e r e d  w i t h  t h e  
RECORD o p e r a t i o n .  Checking may b e  done by typ ing  each a r t e f a c t  
d e s c r i p t i o n  a  second t ime  and obse rv ing  whether a n  i d e n t i c a l  
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d esc r i p t i on  with the  same name is already p r e sen t  on t h e  f i l e .  
Any meaningful modif icat ion can be c a r r i e d  o u t  s i n c e  a r t e f a c t  
de sc r i p t i ons  may be added o r  removed, o r  d i f f e r e n t  information 
be a s soc i a t ed  with t h e  same name. 
Records a r e  accessed by using a hashing w i th  overflow t a b l e  
technique (Maurer and Lewis 1975). The name is based on t h e  use 
of t h e  hash key. Use of hashing is no t  necessary  with t he  number 
of records cu r r en t l y  i n  use s i n c e  a  l i n e a r  s ea r ch  through t h e  d i s k  
f i l e  would have been f a s t  enough. However, t h e  use  of t h i s  technique 
means t h a t  t h e  program can be used e f f i c i e n t l y  w i th  l a r g e r  numbers 
of a r t e f a c t  de sc r i p t i ons ,  i f  l a t e r  requ i red ,  w i th  almost no 
m d i f  i c a t i on .  
A flowchart ( ~ i g .  2) and sample p r i n t o u t  (F ig .  3) a r e  given f o r  
the  output  program. In  t he  sample p r i n t o u t  p o r t i o n s  of t h e  d ia logue  
typed by the  user  have been underlined. A s  a  r e s u l t  of t h e  d ia logue  
the  s e l e c t i o n  and s o r t i n g  c r i t e r i a  d i scussed  above a r e  obtained.  
When t he  c r i t e r i a  have been obtained they a r e  app l i ed  t o  t h e  a r t e f a c t  
descr ip t ions  s t o r ed  on t h e  f i l e .  F i r s t  the  e n t i r e  f i l e  is scanned 
s equen t i a l l y  and those records which conta in  a r t e f a c t  d e s c r i p t i o n s  
s a t i s f y i n g  a l l  t h e  s e l e c t i o n  c r i t e r i a  a r e  copied i n t o  an a r r a y  i n  
core  memory. These a r e  then so r t ed  i n t o  t he  o r d e r  s p e c i f i e d  by the  
s o r t i n g  c r i t e r i a ,  using a  convent ional  qu icksor t  a lgor i thm (Martin 
1971, 151-52) which has  been modified by s u b s t i t u t i n g  a  composite 
comparison f o r  t h e  usual  simple comparison. This  modi f ica t ion  
compares records according t o  each of t h e  s o r t i n g  c r i t e r i a  i n  t u r n  
u n t i l  a  d i f f e r ence  is found o r  t he  s o r t i n g  c r i t e r i a  a r e  exhausted. 
The a r t e f a c t  de sc r i p t i ons  a r e  then p r i n t ed  o u t ,  headings be ing  
i n s e r t e d  a s  required.  
The output  program can cu r r en t l y  only cope with a l im i t ed  number 
of s e l ec t ed  a r t e f a c t  de sc r i p t i ons  because they  a r e  he ld  i n  core  a f t e r  
s e l e c t i o n .  This i s  adequate f o r  t he  number of a r t e f a c t  de sc r i p t i ons  
cu r r en t l y  held,  but  i f  t he  program is l a t e r  used wi th  a  much l a r g e r  
number of descr ip t ions ,  t h e  s e l ec t ed  records  w i l l  have t o  be  h e l d  on 
a  second disk f i l e  and the s o r t  a l t e r e d  t o  a  sort-merge. 
Using the program 
The i n i t i a l  problem from t h e  a rchaeolog ica l  po in t  of view was 
the  recogni t ion  of v a l i d  mask groups. Such a  group should have been 
c rea ted  i n  an t i qu i t y  as  a conscious dec i s i on  and should no t  be t h e  
r e s u l t  of random f ac to r s  o r  a r t i f i c i a l l y  c r ea t ed  by the  i n t e r v e n t i o n  
of t h e  a rchaeolog is t .  It was decided t o  experiment wi th  s e v e r a l  
c r i t e r i a  f o r  t h e  determining of such mask groups: t he  most ev iden t  
seemed t o  be t h e  c l u s t e r i n g  of s eve ra l  masks on a  s i n g l e  o b j e c t ,  a s  
f o r  example, a  marble r e l i e f ,  Naples Museum 6687 (Webster NS 25) ,  
which has a group of four  masks. However, i n  some i n s t ances ,  i t  
was found necessary t o  d iv ide  a  l a r g e  group of  masks although they  
occurred on one a r t e f a c t  and were accordingly l i s t e d  under one 
e n t r y  by Webster, a s ,  f o r  example, t h e  mosaic f l o o r  i n  t h e  House of 
Masks a t  Delos (DM1). This was divided i n t o  t h r e e  cases  f o r  t h e  
program, on t h e  b a s i s  of d i f f e r e n t  mask c l u s t e r s  on d i f f e r e n t  p a r t s  
of t h e  f l oo r .  Another form of grouping which was deemed v a l i d  
cons i s ted  of ind iv idua l  a r t e f a c t s  with on ly  one mask each,  but  
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found t o g e t h e r ;  t h u s ,  t h e  t e r r a c o t t a  s t a t u e t t e s  from Myrina Tomb C 
(MT3, MT4, MT5, MT6) were combined under t h e  heading MT3, w i t h  an 
a s t e r i s k  t o  deno te  t h e  n a t u r e  of  t h e  case.  
The a r t e f a c t s  themselves  of  t e n  p resen ted  problems i n  r e l a t i o n  
t o  t h e i r  s t a t e  o f  p r e s e r v a t i o n  and t h e  c i rcumstances  i n  which they 
were  found. The r e d u c t i o n  of  t h e  in fo rmat ion  f o r  each a r t e f a c t  t o  
a uniform d e s c r i p t i v e  scheme thus  invo lves  a degree  of  i n t e r p r e t a t i o n  
which must b e  r ecogn i sed  i n  t h e  examinat ion of any grouping of t h e s e  
c a s e s  . 
Concl u s i  ons 
The a r t e f a c t  d e s c r i p t i o n  produced by t h e  computer concea l s ,  a s  
any model does ,  t h e  complexity of i n t e r p r e t a t i o n  i n  r e l a t i o n  t o  
each a r t e f a c t  and mask group. I n  examining t h e  va r ious  groupings 
l i s t e d  by t h e  computer t h e  degree  t o  which such groups were c r e a t e d  
by t h e  s i m p l i f i c a t i o n  of t h e  in fo rmat ion  had t o  b e  checked by 
r e f e r e n c e  i n  each c a s e  t o  MNC and t o  more d e t a i l e d  p u b l i c a t i o n s  of 
t h e  ev idence .  Of p a r t i c u l a r  importance was t h e  degree  t o  which t h e  
d i f f e r e n t  c r i t e r i a  f o r  de te rmin ing  mask groups had been s u b s t a n t i a t e d .  
I n  a l l ,  21 groupings  o f  i d e n t i c a l  mask combinations were formed 
s imply  on t h e  b a s i s  of  masks p r e s e n t  on t h e  196 cases  ( a r t e f a c t s )  
examined. Two groups which were of 'undeterminedt masks a r e  t o  be 
l e f t  a s i d e ,  a s  b e i n g  c r e a t e d  a r t i f i c i a l l y  through a n  i n a b i l i t y  t o  
p r e c i s e l y  i d e n t i f y  mask-type. The h i g h e s t  number of cases  i n  t h e  
o t h e r  groupings  is 4 o n l y ,  and t h i s  occurs  3 t imes .  The remaining 
1 6  groupings  a r e  of 2 o r  3 c a s e s ,  each wi th  its own i d e n t i c a l  
combinat ion of  2 o r  3 mask types .  T h i s  seems a f a i r l y  low number of 
groups even f o r  t h e  196 c a s e s  involved.  
L i s t i n g  c a s e s  accord ing  t o  t h e  presence of each p a r t i c u l a r  mask 
shows t h a t  t h e r e  is a c l e a r  group of mask types  which were favoured 
f o r  mask combination.  For each of  t h e  dramat ic  c h a r a c t e r s  t h e r e  
are two mask types  which a r e  by f a r  t h e  most popular :  f o r  t h e  o l d  man, 
3 and 4,  f o r  t h e  young man, 1 3  and 16 ,  f o r  t h e  s l a v e ,  22 and 2 7 ,  f o r  
t h e  young g i r l ,  33 and 39. The on ly  major c h a r a c t e r  n o t  r e p r e s e n t e d  
i n  t h i s  group o f  h i g h  occur rence  is t h e  o l d  woman, f o r  whom on ly  one 
mask t y p e  o c c u r s  more t h a n  once (29, 11 times) .  The program has  thus  
been s u c c e s s f u l  i n  l o c a t i n g  those  masks which were n o t  commonly used 
and h a s  d e t a i l e d  t h o s e  i n s t a n c e s  of u s e  which seemingly mark an 
unusua l  and d e l i b e r a t e  change from t h e  convent ional  type.  A genera l  
comparison between t h e  groupings accord ing  t o  i d e n t i c a l  mask 
combinat ions  and t h o s e  accord ing  t o  t h e  presence o f  one p a r t i c u l a r  
mask type  r e v e a l s  t h a t  t h e r e  was a s e r i e s  of convent ional  mask types ,  
b u t  t h a t  such r e s t r a i n t s  o f  convent ion were n o t  p r e s e n t  i n  t h e  
c r e a t i o n  o f  mask combinat ions .  Of t h e  19 groups of  mask combinations,  
9 c o n s i s t e d  on ly  o f  t h e  common mask types  l i s t e d  above. Ten groups 
have t h u s  been i s o l a t e d  f o r  which t h e  presence of a n  uncommon mask 
t y p e ,  o r  types ,  cou ld  s u g g e s t  an  unusual  c i rcumstance,  e .g .  t h e  use  
of t h e  mask i n  a p a r t i c u l a r  p lay which had gained p o p u l a r i t y ,  e t c .  
The q u e s t i o n  as t o  whether a c t u a l  p l a y s  o r  scenes  can b e  
i d e n t i f i e d  from mask groups has  n o t  been conc lus ive ly  answered from 
t h i s  s t u d y .  The r e a s o n  f o r  t h i s  becomes c l e a r  from a n  examinat ion of  
t h e  main s i n g l e  p i e c e  of evidence f o r  such an i d e n t i f i c a t i o n ,  t h e  3rd 
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century AD House of Menander on Lesbos : he re  a r e  found mosaic 
dep ic t ions  of scenes from ~ e n a n d e r ' s  p lays  be ing  performed by 
ac to r s  wearing masks. I n  each case t he  scene is i d e n t i f i e d  by 
mosaic l e t t e r s  within the  composition which abbrev ia te  the 
p lay ' s  t i t l e .  O f  t h e  t en  mosaic scenes,  on ly  two f i n d  p a r a l l e l s  
i n  mask combinations from elsewhere; i n  one of t he se  (Misownenos 
Act 5, YM982, Webster YM2B3) only one of  t h e  3 masks can be  
i d e n t i f i e d  a s  a Pollux type (15, young man). Webster has  compared 
t h e  scene with one represented on a Roman cake-mould (IT80),  w i th  
t h r ee  a c t o r s  whose dress  and ges ture  show a s t r o n g  resemblance t o  
those on YM982, but  here  t he  young man's mask is 16 ,  no t  15. 
I f  d i f f e r e n t  mask types were used t o  d e p i c t  an a c t o r  i n  t h e  
same scene,  and i f  t h e  same s e t  of masks was used f o r  an e n t i r e l y  
d i f f e r e n t  play,  t h i s  would seem t o  prevent  any immediate i d e n t i f i c a t i o n  
of  a combination of mask types wi th  p a r t i c u l a r  p lays  o r  scenes.  I n  
view of t h i s ,  t h e  program should have been designed t o  group t he  
v a r i a t i o n s  pos s ib l e  on each p a r t i c u l a r  mask type  w i t h i n  the  contex t  
of t h e  mask of t h e  o ther  cha r ac t e r s  always be ing  p r e sen t ,  which 
could be  done by a minor modif icat ion t o  t he  e x i s t i n g  program. 
From t h i s ,  groups based on t h e  i d e n t i f i c a t i o n  of  t h e  dramatic  
f i gu re s ,  and no t  on mask type ,  could b e  arranged.  For example, a l l  
those cases  i n  which a young man, an o ld  woman, and a young woman 
a r e  p resen t ,  ins tead  of t h e  i d e n t i c a l  mask combination groups, which 
have proved t o  be of l i t t l e  use. This is shown i n  Y M 9 7 2  (Webster 
YM2 B1) , Kybernetai Act 3, and YM992 (Webster YM2 B 4 ) ,  Phasma Act 2, 
both of  which show the  same masks fo r  o ld  man, young man, and young 
woman (3,  13, 33). 
I n  t he  s tudy of the  a r t e f a c t s ,  however, t h e  r e s u l t s  of  t h e  
program can suggest  an answer t o  s eve ra l  problems. The inc idence  of 
a p a r t i c u l a r  mask type i n  combination with o t h e r s  i n  r e l a t i o n  t o  t h e  
occurrence of o the r  mask types,  o r  t o  chronology, o r  t o  provenance, 
can be of a s s i s t ance  i n  i den t i f y ing  i n d i s t i n c t  masks. This  is 
p a r t i c u l a r l y  so  where uncommon mask types a r e  concerned: mask 38, 
f o r  example ( t h e  full-grown he t ae r a ,  a ve r s i on  of t h e  young woman), 
occurs  i n  only seven cases and appears t o  be  confined t o  t h e  f i r s t  
t h r ee  cen tur ies  AD. Its a s soc i a t i on  with mask types  16 and 2 7  has  
s t rengthened t h e  i d e n t i f i c a t i o n  of these  two mask types on a 2nd 
century AD I t a l i a n  t e r r a c o t t a  (IT80) and a 3rd century AD I t a l i a n  
mosaic (IM9). 
The c r i t e r i a  which were used t o  determine these  mask groups 
have only been supported by case grouping f o r  mask combinations found 
on one ob j ec t ,  o r  where they a r e  c l e a r l y  def ined  on c e r t a i n  mosaics,  
such as those i n  the  House of Menander. The r e s u l t s  of  t h e  l i s t i n g  
according t o  chronology show t h a t  the  most common mask types have a 
long h i s t o r y  and t h i s  a t t e s t s  t o  a consis tency i n  t h e  means of 
p resen ta t ion  both i n  t he  t h e a t r e  and i n  t he  way i t  was popula r ly  
r e f e r r e d  to .  The program has been succe s s fu l  i n  r evea l i ng  mask types  
which appear a t  t he  moment t o  have a p a r t i c u l a r  s i g n i f i c a n c e  i n  t h e i r  
use. It is hoped t h a t  ' i n  t h e  fu tu r e  more groups may be determined 
and added t o  the  computer record which, wi th  t h e  d e t a i l e d  research  on 
i nd iv idua l  mask types a r i s i n g  from the  presen t  s t udy ,  w i l l  provide a 
c l e a r e r  understanding of mask groups. 
Archived at Flinders University: dspace.flinders.edu.au
References 
Mart in ,  William A. 1971 Sor t ing .  Computing Surveys 3 ( 4 )  :147-74 
Maurer, W.D. and T.G. Lewis 1975 Hash Table Methods. Computing 
Sumeys 7(1) : 5-19 
l 31 3A Edgecliff Road 
WooZZahra NSW 2025 
2 OZive Street  
Paddington NSW 2021 
Department of Archaeo Zogy 
University o f  Sydney 
A N N U A L  R E P O R T  O F  THE A R C H A E O L O G I C A L  
SOCIETY O F  VICTORIA, 1 9 7 7  
D. Wayne Orchiston and C.S. Johnson 
On beha l f  of t h e  Committee, we a r e  pleased t o  p resen t  t h e  
13 th  Annual Report of  t h e  Archaeological Society of Vic tor ia .  
Commi t tee  
The composition of  t he  Committee underwent s u b s t a n t i a l  change 
dur ing  t he  year .  I n  March the e l e c t e d  Ass i s tan t  Secretary,  M i s s  
Cynthia Grove, was t r a n s f e r r e d  t o  Sydney, and the  Committee s e l ec t ed  
M i s s  Beverley Webster t o  t ake  h e r  place.  However, Beverley had t o  
s t e p  down i n  J u l y ,  owing t o  evening l e c t u r e  commitments, and she  was 
rep laced  by M i s s  Dianne Saunders. Miss Joan Henderson resigned from 
t h e  p o s i t i o n  of Syl labus Organiser i n  Apr i l ,  and E r i c  Willacy was 
e l e c t e d  t o  r ep l ace  h e r ,  and Gavin Low ac ted  a s  Treasurer  during 
Frank Hanham's prolonged overseas  t r i p .  F ina l l y ,  a s  a r e s u l t  of 
Gary P re s l and ' s  depar ture  f o r  the  I n s t i t u t e  of Archaeology i n  London, 
t h e  Committee gained t h e  s e rv i ce s  of D r  Nairne Elder.  Those who 
remained on Committee throughout t h e  year  were D r s  Douglas Berryman, 
P e t e r  Cout ts ,  and Ron Vanderwal; David Davies, and M i s s  Brenda 
Wallace (as Ordinary Members) ; Ron Mi l le r  (Vice-President) ; Allan 
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